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m m m 

tamtam 

[0001] *&m&.mmzmm±m&kmiz&&&hitb^k&^&r;j*DHmK 
Steffi 

[0002] mm±#&tem&n&i?f&rz>itiib* mvom±&&m£itx&ftzm 

mcDNAfv-^&wcmmzti. *(Dmm>&:m&tix^z> 0 <au ^.ti^xKm 
—xkzti. mT&sfrx\^mte*mm<D&<^ m^<D^-vmm<Dm.m 

mm^^mmtmmxh^t<Dmm^m^^x^,m^(Dmm^mir 
zia*. mmm&mz&it ^xmm^<Dmm.tmm.mt^-mir^t^mmvmir 

*<DmmmzbAs2mAs-T*^%\'\ ^^cdna^*— is&m&u ^.ti^m 

&mmv*5k'tZ>& l &&&Z> 0 tiitzjtv&mitoX. 5^£cDNA©?^?y-a:*M& 
03/018808 A) 0 U&»U ^b^WC^ ^©l^^^^^o^n^-^-^ 

c ^h^4^h^^(Dm<Dm^mm.ummmhm^xv^x^^(DX\ m& 
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jg^-mftv^ci^C (Jordan et al. Trends in Plant 
Sciences7:392-398,2002) , cDNA^n— ^6>6>**©flWe^5fe*)H"CV ^4frfrt>*>5 

bV\, 

[0003] iE^x*YZ/^*^i/7*'*7 L 4?x<D^W;&mmu &&.m i f-<D*>'<?f&iz3m£ 

[0004] b>5>U s<4*4^Z7*^Jiy?Xiz£%mte+mife(DWLfeX\^ iE*nO*>v^ 

m*w<Dm.te*<Dmmmmi^im~rz>m&ft^*K m&(om%\^ox, cdna 

[0005] _hfB<^J;5^5te^atg^W^^-e^W^Ti*^V\ ^rbT, fc^fcifcte^ttl 

[0006] &$£W£ovv-c, Ktoto&mm&bit.b'rfcfctttm-r 
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i/.^n— =-^)^!X<fft>tbX^^(Dairi et al. Mol Gen Genet 262: 957-964, 
2000.) o 

[0007] £fc, i/3vhtf^'?v—=-l/Jf$:JfcmU y;J*7>C7?y—<DmAf!G&. W£MX 
\&£<mm.\^X. mWy/J*7^7V—&&Mfe&lf£WfoZ(Wee et al. Mol 
Gen Genet 210:282-287, 1987) 0 Z\(DM$lXfe, IR^SSfefr^WS^I^itte 

^mAvx^m^t'T^vy^mmm^m^^y^^y^v-^mmu 
^^T\zMnmm^±&xhffivi^mte^ktf^titc 0 

[0008] ££>(C, T7\?Vzf*S^\Z.$o\j vT % Acetohydroxy acid synthase (AHAS)3frlS^£>^ 
^mofcfeChlorosulfiaront£ij^ 

y<=x lzmAUtkZ.2>* ChlorosulfwonKM&<Dmn&&fo%ntcm&ffl^£ftX\, > 
§ (Olszewski et al. Nucleic Acid Res. 16:10765-10782, 1988.) e 

[0009] zjib<Dm2zte. y/^^^v-^mmL.xmmmm^nmm^u mb^?* 
mm<D^(D^^(Dmm^^tth(Dxm^ M^mB^x^n^ 
mm. t^M^^iy^K^^x^m.<D\^±^m^hr^^w^&^MM^± 

(vi g or);«v\ mm^x^^±^\ f^m^M^\ $Lnmm&&\<\ mm- 
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-tm^tm^m. Fi&m<DmMm*<v, ^%.<d^tv 

[0010] — xn^?r®^-r^^-a«^*f«ig$^TV \ ffioWtf^tfttt 

(Genetics and Exploitation of Heterosis in Crops, p. 173, ed. Coors and Pandey, 
1999, American Society of Agronomy, Inc. and Crop Science Society of America, 
Inc., Madison, WI, U. S. A.)£fE^£;ft/tV ^ Q 
[001 1] h!>^-C23^^MLT^n v-X^Pig-r^M^m ^^ft^fco Fu and 

Dooner, Proc. Natl Acad Sci USA 99:9573-9578, 2002£Song and Messing, Proc 
Natl Acad Sci USA 100:9055-9060, 2003XhZ> o M^th, hV^v^XD&M'DM. 

fc+mizm @ L,x&mm<DMmmm<Dmmzm£.u ^^h^^nn^i^v > 

[0012] z.nb<D%i&i^ ^tr^o^n^-rv^^ati^h^^^iy-e^, g^at^of^ 
m p r p® r^o^ViNDNAoiE^j^M^^v ^t&F-rm&m ^h(DXhz 

[0013] COJ;^;i^ni/;*£jgr1-#^l^/l^^ 
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[0014] 4) #t4ift'(S^-aS^^jm(dominance effect) 

[0015] n) Mig'&^J^over-dominance effect) 

irnv^single-gene heterosis), ^bSV^fi, — l^T^TPv'^ (single-locus 
heterosis) t\^ 0 7nOjS^It?«#^(^^mM^W#bTVN§8R-ef*^VN^ 

^i/CDalcohol dehydrogenasejl'fS^ (Schwartz, Theor Appl Genet 43:117-120, 1973 
)-^\ |R|C<h^^tt:av'<Dpurple plantjSl (Hollick and Chandler, Genetics 
150:891-897, 1998) ©#J#£^£n£>;ft-CV^ 0 
[0017] s<) ^ftiLMteTffiKftfB (interaction of non-allelic genes) 

epistasis) kh^&tl&o 
[0018] ^) ^JHilS^E^^^JIKinteraction between nuclear genes and cytoplasmic 
genes) 



WO 2005/040374 6 PCT/JP2004/015743 

[0019] z.tih<D&m, Wfc<o&fc*<om'5.1femzX0. ^nv^5i#jBr*tt5fc#* 

£>4VCV»5 0 Stuber (Plant Breeding Reviews 12:227-251, 1994)i3\ Ztlbft^tl^tl 

ateH^£oT^gB£;ft/TV^££3&PbTV^ 0 &fc> Li and Yuan (Plant 
Breeding Reviews 17:15-158, 2000)^, ±&<D&?igiSfe$h&<D&$n\Z.£<oX^r' 
*/*t>mZZ>k3$7LX\ ^ 0 
[0020] ^JSte'v^n^Wu 2>%t<Dmmmtt£<>x3m£tiX\<^tcib, 

Mil 

r^Sr^BE't"5fiW?^Sf3t^ J ?-jas(QTL, Quantitative Trait LocO^oVnT 

DNA^—*—&m^xQTL<Dm^ffi&n?^k&^mk%:<>x%t£ 0 mm. &> 

[0021] -%<d£mx\^ yk&fo±.\z.&«D&^— *—&mm£fr. ^—x—commft 
Vriz.m^tcm&*i&m&ftf&£tix^z>o tt-. Mttvy^DNAzmftg-rz^t 
wmw%:&mmmhmbfriz.t£^x^z> 0 
[0022] mfc*i&m&ft&£tix^z>4i®xtt:, mm<Dm%Lm&v$>'rMnb-?—*~-b 

<D®mtowm&wbfr\^ mmttmmi-z>&&-ftftt>tix^z>o mm, 

[0023] U&>U S^©QTLfi?*f-e«, QTLSr&tfSWa©l^3£tt^:**M3:b*»-e#-r, aia^ 
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fc&vjmt!:^??— SrfflV^wfcfe^ftl-CfcS, ^Jx.fS, 40— SOkb^At&DNA^rtf 
al. Proc. Natl. Acad. Sci. USA 96:6535-6540, 1999) 0 te^ft3fc©4B*tf>#}££>^Ei 

AttP&ft^ittttZlfiX* >fcv \, 
[0024] 7;J*?*—l/mmVkM&\Z-. cDNASrflJffl-rS^tJt^a^^©*^ 

yfrcir./— /l^tVl^lf V^^7/V^=3rv'^---^Phosphoenolpyruvate carboxylase) ^"^tf ^ 

m$>htltl^bh$&^&foX\s^(Ku et al. Nature Biotechnol. 17:76-80, 1999) 0 * 
fc, 40 - 80 Kb<DT5\?V'7~>X&te<D?SJ*?u—>'3iR&, fSMKT^ hW^fJl 
^ALfcll®^J;^^£;ft/CV^(Liu et al. Proc Natl Acad Sci USA 96:6535-6540, 
1999, Shibata and Liu Trends in Plant Sci 5:354-357, 2000) 0 5^>2j®(D^i3— Vf* % 

^tih^ti-^iz^tix^^mB^&^m^m^^mtjm^^tcTy 
\fh^>^mmA^tis x&\.x\,*itMtimmmtt£ftzzkftmtefrx^ 

[0025] ±iE(D^m« N ^m<omR^ Mttt> ^mm^fDmB^. ^mm, &m 
muftis, fttommfcz<t>mm$kftK3:Q. ^<o?mmmmmm^ 
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^W^CS^ltPCTH^^^WO 03/018808 A 

^#fF:£&fcl: Jordan et al. Trends in Plant Sciences 17:392-398,2002 
##fF^Ci^2:Dairi et al. Mol Gen Genet 262: 957-964, 2000 
#4#ff;£ifc3:Klee et al. Mol Gen Genet 210:282-287, 1987 
##fP^Ci^4: Olszewski et al. Nucleic Acid Res. 16:10765-10782, 1988 
^£4#W3C$tfe5 : Genetics and Exploitation of Heterosis in Crops, p. 173, ed. Coors 
and Pandey, 1999, American Society of Agronomy, Inc. and Crop Science Society of 
America, Inc., Madison, WI, U. S. A. 

##fr^Ci^6:Fu and Dooner, Proc. Natl Acad Sci USA 99:9573-9578, 2002 
##fr^Ci^7:Song and Messing, Proc Natl Acad Sci USA 100:9055-9060, 2003 
##fr^Ci^8: Schwartz, Theor Appl Genet 43:117-120, 1973 
##fF^:i^9:Hollick and Chandler, Genetics 150:891-897, 1998 
##fr:$CiifclO:Stuber, Plant Breeding Reviews 12:227-251, 1994 
##f*r;£SJUl:Li and Yuan, Plant Breeding Reviews 17:15-158, 2000 
^#ff:£itfcl2:Liu et al. Proc Natl Acad Sci USA 96:6535-6540, 1999 
##fF^CSfcl3:Ku et al. Nature Biotechnol. 17:76-80, 1999 
##fr;SC£fcl4:Shibata and Liu Trends in Plant Sci 5:354-357, 2000 

[0026] *&w\-z, mm±m&te&m*htcbirz.t<7)x*^ ^^^vadnaw^^ 
m&<mmu ^-^^tvtcDNAWryrti,xmmu mm-r^m^mm^ 0 
[0027] *mwtt. mmcomtem^£V)&m$fa-ti-z>]&n^\,^x, ^<Dmm.&fa±. 
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[0028] *mw&, ^v^xiz&\,^x&m t m&biiz&m^AiihBm&fa±£&zz.b 
[0029] *&wte, ~ttmmi$mw£k*<D^fexmiz^ktfx*%te\,\ wa^a^w^- 

[0030] *mwi*. i&m&mm.£ j £z>m* <Dm&*im-rz>m mm* 

xm&mfo*mmL,x. mmzmM±m&tfty?zmm*htcbir^b&xzz?; 
[0031] *&wte. mm<Dmvd&mffl<£>&ftb-f mm<Dw.m&mmxh, ^n^-en, 

[0032] &*tmmtAttm~rz>^bt£<, ^T^y^mmm.^m^-r^ 

m(D?yj*DNAMfr&mMmK%}m£<mm. mm-r^m^mmi-^o 
[0033] *mwi^ ^mm(D^mxmm^tc, mm^mm±^tfj:^mm^htchir 

[0034] ^MO^jfe-eHMLfc, Ht^{^H±^^«95a^^^fc^-r 
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x(Dfafaz>&i*t\z, m.mm<Dm.mm. mm, im. mmm^t^o 

[0036] £o-c r|pT^^«^#Tr\ mv>)fc<D'pt!:<fk-m^\,^x, 

mm- a*^v\ &m-m&'&n^*g&mmxhux\znuxm\ 
[0037] *rb, mMmm^m^m\^tzmmmm(D^mfj:b^mm^mmmmxh^(DX\ 

[0038] «|#{B»^:ioVv-C ngSJ£j£V^Jlf&^te, &5$tMtilffl^> &>3MtX@£ife 
[0039] £IT<d(i) #v>U4) *5J:U?0fM^<J:9(5) ©igCi^ te^^Jg^± 

[0040] (1) £1\ M^fflVNf>tV-CV^^ife(Cj:«9y/^DNA^^^g|l^ 
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[0041] y/ADNA myx^m^-r^m.m {atmmmmte^ ^*lv ^lt, 
[0042] y/A^-r^y — »«n^>m v ^^a— ^y^?*— tu-c m* <d^<?#—& 

pSB200-^pCLD04541 (Tao and Zhang Nucleic Acid Res 26:4901-4909, 1998) d^ft 
h^^-nniy^a^m-r^i?)^{ipSB25UNpHm^ffl-et5o 

[0043] ^n-^^y-rsDNA^^. m-mfc?m^v^<Dm&ia-zMi&i^m 
ftmm&ft&x-zzx?, i kb^i±H)m^<, 10 kb^±o*#£^£fb^#mx, 

$b{-0^L-<f*2O kb^Ji. £<b^0£L<f3:3O— 40 kb^_hT'fe^o Wf* *UiH2r«fc, 
<D^5^DNA^^^X^#§fc*<D^^^^J|^^(D^ife«^^I-e$)S 0 y/A 

DNA^^^y-^r#^i-^^c2-^(Dim#:, -rftfr^ 7-r^9y— (D^xn., m 

o il^^^fil^^^i-S^-fe^^^O-^fc^. 0d*.fi, Molecular Cloning, A 
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Laboratory Manual, Third Edition, Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, New York, 2001.{;ip»lE^fc5o 

[0044] m.w§ma^ &m<Drsj*mK&%&#s&DHA?47?v—Kto&m*^tzh 

[0045] N=ln(l-P)/ln(l-f) 

p«, &mwv^mK& ^ mvyj^DNA^y'y])— i^&nzm^xm , 

[0046] #|;U£> ^&*oy/ADNA^^y-<7)3§^ #lc<D<>VA®rJt^^y/A 
DNA^^y — ^*tV§|ft^^70%,yy^DNA7^7y~O^K(f > H-^^40 
kb£f 5^ 

N=ln(l-0.7)/ln[l-(40 x 10 3 / 430 x 10 6 )] = 1.3 x 10 4 
[0047] fc*5 % #fr3*^ mtC, ^^O^a-^^«9^5S*^J^i-^fcfe(^L7ct>CO 

[0049] yyA^^X^^t^M^^^^^^^iCfi, ^^/Hb$tb75:DNAif>>t^l^i- 
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&%m^^~t\Z£^Xh. ^Mk£tltcDNA<Dm^7b^mX*&Z>(WO 00/50587) 

o 

[0050] ?;j»DHA : 7^yy-<Dmm&. y^^)-^m^rr^n—^<D-^^ ±m 

[0051] (2) y^y°yV— &Mf$1rZ>m* <D?n— ^^ft^V-A^cDDNA^ «Jf- 

[0052] W.m, m&<DMKfc&Km^^Z.t<DX'%Z>'<?*— , #J;U£pSB200, pCLD04541 
. pSB25UNpHm^(D^^— ^fflV>fc^-^^^, <D<7v— >%Z:(DtL^ l&Wfc 

&m%nz.m\<^z.b&x%z> 0 ^oxt&^m&ia*. m*<&?v— ^ic^^dna 
[0053] tfmmmm\^mA9mmte, y;j*DNA<D&&ir%mMbtemm<Dmyoxh 

i^L\mm(Dmb\^X^ 4*. /J^e, h^P3^^(Oti, =z-fc— „ nnr, 

mm, teb*mn±mmm<fc\<^m<DmM&$bt?btiz> 0 

[0054] ^«^CD^)fe«, m&<Db*<D £?tejfW:XhoXh£\< \ MX-ft. 3=^tfj*SA2fc 
bLrCT^u^^)^J^W^t)\ mM^AW:b^X^r^vi^^J^y3^m, ^ 

^a>-fe^if^ % ^^mAmb^xm^u^v^—^m^^htix^o 
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[0055] ^mm^xfhii, —^xomm^yj^^^v—^hnhf^, ^v^m^m* 

[0056] )&*3 % #3£IW^*3V^U3\ #A-rsyyADNAKfrJt^oV^, l^DNA^^, 
[0057] ««jtJ:3SCAi-«#y/^ti— ^tcov NTtt, %<D'Jrti:<kb--M&mm&£ 

[0058] (3) y/AWf jtas*A**t^mBiWt*r4, 5^&4fi^^-S£u 

(vigor). *«f#:*5j;tffisij» < ir«>^:#*'fi*, &&mm* mm-Am^mr 
m-u, Gmmmm&om-m. m*.mm±m&tez*g&mniz^xwm-t- 

[0060] #3i§0J \Z.%$\ >T tt. ffNffii"S^»tt, yVADNA^f>ttt^5n<D^^^A$^fc 

o 

[0061] ffMBfiW*©*!^ MUci^ff KoV^ Stt^/A»fJt«tAUji36>o*:*4fefc 
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[oo62] z.<D£yt£tem*, #<a^ v^^sift^sr-efc^ m^^m^m, mm^rn 

[0063] Z.<D£?KL,XmbtltzMM, $>Z>\^temVd'bMm<D&* <D*t#JUloV vC. ^FJjl© 

^ w • • -mm^m^m^m^hmm Kwm-r^t^x^ 0 
m*?mffi<D&, mm^mti^xmmmmm-t^thx^o -&t^ ztiham 

thx\ ^tc<?;j»DNAWi)t&^ $"b^«t<D^i ^y^DNAmfft^xmrn-r^t^ 

[oo64] ^(Dm. mA$tix\, ^c^v^dna m)\<Dfm &£tmmy*. mnw*--^ 

[0065] (4) mmzthtcmmzmAzntctf/.&DHAmKte. mm^tm^y^ti-^t 
\.xm^w^fixm.^-^>^^-^m^^x±mmxmmi-^m^'. 

So ^vx^tih^m^^x, i&mmp\<D®:fe. ^tv-cv^ans^ ^yn^ZKom. 
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[0066] (5) ^<D£?{z.mife£titz.?yj>>DNAWi)i^ i&mxhth^ z<D3m&tcte— n& 

99— &m^Xl&nfc&$:ftoXh£\<^U %\<D9v— ^9*^99— ^m^^Xh^ 

o m<D9v—=-^9^99— zm^^mG-iaz. nm^xmrn^titi^/^DUAm 

Ktt<D^??—lz^?u—~>y'1rZ ) z.b\z.t£Z>o 9v—~>9'<99—tp<D9v 

—^^izm^^mmm^^-^^^-i^m^<DX\ m^zmm 

mtCX-oXl^ X@(4) Xmm£fttc?VJ±DNAmft<D~1®<D&&^?u-~^y 
-fZ>(D7!)m^XhZ>Wr£-tf&Z>o Sfc, 9x1—^9^-99— tLtife9v-^9<Djj 
m\z£<>X?v~^yx$%DNAmK<D±££tmteZ<DX\ Z<Dm& {ZXoXh^. 
DNA®rJt<D-gBO^^^n— ^?1~%<DtimmxhZ>m&&&Z>o mDNAWr 

k<d— u<D^m^x2^mti:mmj:u^nMir^b(D^<Dx>b^>^mDNA 
mK<D-n<D3*$:m ^xKm&&&n^x. mDNAmn^n^m v ^tcm&bm 
m^m^^-r^b^mmvtcm^i-i. is (4) xmrn^tit^y^DNAmyf^ 
(DTfm&ft&wbfrttz^bx&Zo 2^m^mmm^x^xmhfht^w^ 

^ m*.jgm±mwj:£i£g'£.t£i&wiz.^^xwm'rz>o 
[oo67] smbi**©*^ mm vtc^m^^ ^ ^ mvyj^Kzmx^tet^td&mb 
jt^bx, mmm^mi^tcm^^tc^y^DNA wf^tt, m^Mti©^ 

z^b&vsmxh*), ^^^uvn^v^dna m)fb\,xmikx%z> 0 2?k£i&<Dmm 
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[0068] mm^titcmm^^^xn, *&<Dmm<Dfw. ^h^^^tmmm-r^ 

hX%Z> 0 

[oo69] 2#m&<Dm^ ftmmmzmA^xi>mm±m&temm&htcbi-zb&x%z> 

[0070] i©^n^tt^"T?feiftt)jg't-wi:^-e#, ^o^, J^Wg^v^VADNA 

[0071] 5g^$tb^V^DNA8ff>i-{^*tL^jt^T-0^^^ x ^rtttC S^^cDNA 

^-o^^^wi-^r^^^.^y/ADNA^Jt^msa^^Hgoti^ 

[0072] £*_h, y/ADNABfJt^a^^Sr^'L-^. #»W«rttWUfc#, *»WI±il5U 
TS&$ttfc1t^{^||±^^^«955^M^fcfei-^^^^^yV^DNA8ff 

gEfcS^O^fePftl&JvCV^S. 09*.fi^ Hiei et al. Plant J. 6:271-282,19943r#J$ 
Si!bT@^i-Sf'fe^fi, Maruta et al. Molecular Breeding 8:273-284,2001<D^ 
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[0073] #3893fi$bK:, W/ADNA BMfSr, m.to<D&m&Bk\z&ftZ>^—*— 
bL-X 

m<D&n&&<D®^&m#>z>tcit)iz®imx*%z> 0 &,m&&<Dtc#)<Dtizmbte, &m 
^^yv^DNA &w»iu ^vadna ^^k^vadna mx^-atix 

fflV^, j^DNA mK&-?—#—b~rZ>Z.bte'Ji%iXh<9^ fJxi^Komori et al. 
Euphytica 129:24l-247,2003#^fE^$tl.TV^S o &3o, -v— tLTO^ffl(^ 
WCtt. y/ADNA®rJt^#:^-^-^U-ObJ;<, ^/^DNA^Jr<7>-gfS(;i# 

[0074] #3SW l^ttS^V^DNA f^rtf fctt, MfP^^fi^g&^hy 

t^YT^J^^—\^^^y W^— i^B^CD^zWb'UXn^ Molecular 
Cloning^ K:fEgc£tL~CV>3, 0.5M sodium phosphate pH7.2, 1 mM EDTA , 7% SDS 
, 1% BSA^-e65 < C-e/^^y^-^— v-a^-grTb^, 40 mM sodium phosphate 
buffer pH7.2, 1 mM EDTA, 5% SDS, 0.5% BSAtp, 65X>X&G&Wii^ ^O&AO mM 
sodium phosphate buffer pH7.2, 1 mM EDTA, 1% SDS^, Q^CX^cW^^frob 
V UW^bV^^i^— K^^ZfVy^—>3^<D0kWb\^Xi^ 

0.5M sodium phosphate pH7.2, 1 mM EDTA , 7% SDS, 1% BSA'£-I?55 c C-CVMVy 
^--fif— ^B>^tzM. 40 mM sodium phosphate buffer pH7.2, 1 mM EDTA, 5% 
SDS, 0.5% BSA't J "C55 < C 15#£r^Hl, 40 mM sodium phosphate buffer pH7.2, 1 
mM EDTA, 1% SDS^'CSS'C 15#&-|H, $S#M2&1T5£V^#, 
Molecular Cloning{z:|E^$tt"CV^J;5^, 30% deionized formamide, 0.6M NaCl, 40 
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mM sodium phosphate pH7.4, 2.5 mM EDTA, 1% SDS't»-e42 c C-e, /^ZfW^t 
— i 'y^^tzM.. 2XSSC, 0.1% SDS.f t?^?a-eiO^Sr— EU ^^^I^CbufTer^-e 

fifefcv\, 

[0075] *»w©yyADNAWrJt»St*ifeH:, ^^oy/A^^f-e^ga^j^^no 

DNAWJtSrR^i-*. 
[0076] *«Moy/ADNAWrJt»^«feW:, ^A-r^^VADNA^^oV^-C. 

ff^^^U^V^,fTbV^T^^-^T^|l^ffl^®{CBI-^-r§DNA^ > H-^ 

[0077] *»w©y/ADNA»f>i-ai^*«fett, «srf«««n:ov^«iRRjPJte<, 

[0078] ^K^y/ADNA^^^fef*. ^V-isDNAifJt^oV^-C, #A3fe*t^^^ 
mM^^bTV^fca?), a^^ttfcy/ADNABr^tt, #A5tett4£ioW««<Z> 

[0079] *|8W©y^ADNAWf>i-SS^r«fett. ^n^lPJ^g&^Sr^lgrjBr-ryA^ 

tr5r^^T*#SDNA^>t^LT^#«^^tg{J:U^cfe % *AW5feWajfe^^ 

[0080] *7c, *|8W<oy/ADNA»f>t»fit*«fett, #ftttfcimfefcJ:5^n^;*(DfiJ 
/BfcMfctK -^Oa R p«^^/^>i-^flb,^p R pS^A-r§fca?). £l«&«|!a<£>£ 
mWHl(i©ft!llSSrSttf , ^©-«*MW^W^^tB«ofett4fc|PI±©». 

^#*>*3^^rffi^«. flbt, #3BW©DNA»r>m, DNA»)t^^O»tl^a 
-e*>*a»£«t?&5*>«:|tB;bi\ $*^***«jtJ:^ff (EtlMfeJc J;U^S tei»AU 
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[0081] ^WO^^DNA^Sfe^fett. QTUB*f£Sft0* Jft 

[0082] *fc, #^<&yAADNA»rJtH\ ^WEJJMcJ:!?^ i^o^|PI«©»a*5l#jB 

[0083] [Ell]® US. —islf^Z— pSB200<£>iHK^-i&EIT*&3o 

[E2]l2l2tt, pSB25UNpHm<^jt^iftia-efc5o 

<5#«$^^«te««*<0«^«**Sr*^*T?fc« (ittft :T0, «&g& 
^iC:5310) o 

[g|4]g|4{3\ ^yif-/V^^^oyVADNA®fit^^AbTig^$^fc^M^ 
[®5]|2|5f3\ ^-yif-/V^^V(Dy/ADNA^f>t^AbT^$tvfc^Ktem 

[S6]ig6tt^yif'yv7>r#^©y/ADNA^^AbT^*tbfc^®<Eife 
^/^30^/^oit5K(c:*5{tsyyADNA»f>T-^A^)^:^i-ia-e*>5o 

[H9]Bi9tt, ^yif-/v^jK^^yyADNA^opcR{ca;sii*si^m<^— ^J?r 

[0 10] 0 10te\ *V if '?V740fc?y*>>fS ADNAi£rJf PS#^ WJt&fl; 
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m 1 1] 0 1 1 te.JrVy 2 • ;V~74i$dFy<D>? J ADNAgff>ft Mnfc&^f* 

[0084] £*T©H!fe0!lfc*3V ^ ^< KW^UCV mmtzmm^m*. Current 

Protocols in Molecular Biology, John Wiley & Sons, Inc. (Supplements up to No. 59, 
July 2002, are included)^ tttti.^ Molecular Cloning, A Laboratory Manual, Third 
Edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, 
200UC|E^$^TV^ o 

mmm-i . ^u^./^ ^v^^^v^DNA^m^v^DNA^^u-^ 

Hi 

fSSSt^WSM't^z:^. 30 kb^i^50 kb©W#8rHJ&Ut, £.<BK#«:JBvvt\ =^K 
"W— P SB200<DNsp(7524)V (^^NspV^fSi-^^^feS) ^OSfSPffcl^ci— 

5t^tv\ yyADNA7-r^7i;— zmmuto 

[0085] pSB200te\ Komari et al. (Plant J. 10: 165-174, 1996)fc!BSt£;frfcpSBllJ;9#I^U 

Nsp(7524)V^Pgfg(5^^pSBll^#^-L7 v ct ) ^-efc§ 0 P SB200£fflV^^ sp^BrJt 
ft$)40 kb^^c^yyADNA^^y— &mmirZ>Z.b:&-?%Z>o *fc, pSB200fcfc > 

[0086] Z.to^sC^V— KXWXfv— >"fk$tL7tDNAWf>i-©^<r±, $J30 kb 2>^$J50 kb 
, DH5 a . feiT^GeneHog-Cfc^o 
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LBA4404(pSBl) (Komari et al. 1996)fc3SCAUfco 3*AK:fflVyfc;£ifcf4. Triparental 
mating (Ditta et al. Proc Natl Acad Sci. U.S.A.77:7347-7351, 1980 )~C&<5 0 ^tlb 

Hiei et al. 1994(^1 \ 5fcW*miZTyv/<?^VVJ*Zmmi-ttmz£<9ft-otc 0 & 

m®zx>w<D^mfe. -km ^mm^tix^^^^mmuu.mxmm^tcmm 

[0087] ±|2^V^DNA^^y— i^*tV^tf5310flS<DyV^DNAK(f>t^x 

^^c^ft^^^TOifir^^^^J:^, W^^W^ m^HIS^Tl-ffirft 

[0088] ^<D&%z&9c:&\.tcmz.foXtetbZ>b, 5310=ln(l-P)/ln[l-(40 x 10 3 / 430 x 

10 6 )] £9, P=0.39 bf£*), ^tlb5310m(D^/J^DNAWt)f^ &M<D*V*F '/V7^ 

m^&fti^ Mmmmtitmi^x, \^^<D^m^^x^m^m^>btitmm 
zmmvtco mifab6&£Tfm3iz., mmzttfdmmnmt, ^a^^vadna 

m&i£<D*x<DMik(Dh(Dtfmmte^m&^u mmistitz 0 ^s^mm^^ 

tc 0 TiE<D#)te, l^ftl^ ^^^tf^-HRT^^a'J^Ml-^V^, 
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[0089] na^ms, ttmmto<Dmmm<Dft*i*jEmftifiiz.$>xteibtc 0 **sgus* 
[oo9o] mi] 





SAlt 




W (cm) 








A029B04 
(SEQ ID NO a 
SEQ ID NO: 2) 


5 


38.8 


0. 000007 






A028C04 
(SEQ ID NO: 3 
SEQ ID NO: 4) 


4 


39 


0. 00003 






311 


28.2 







[0091] [^2] 



(flfcft : TO, »S3i*iR9c : 931) 





4V JxDNAWrJi- 




W-Q (era) 








A029B04 
(SEQID NOU 
SEQ ID NO: 2) 


5 


50.6 


0. 0003 






A028C04 
(SEQ ID NO: 3 
SEQ ID NO: 4) 


4 


52 


0. 0003 






A048F12 
(SEQ ID NO: 5 


5 


51.8 


0. 0008 






SEQ ID NO: 6) 


336 


42, 7 




fflWBg : 8. 58 1 



[0092] D£3] 
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Knmmm<®<owt*if®M<to m^ -.™. :84i) 





*V-ADNA#T>t 












A049A01 
(SEQ ID NO: 7 
SEQ ID NO: 8) 


1 


0. 224 


0. 00002 






A046A06 
(SEQ ID NO: 9 
SEQ ID NO: 10) 


3 


0. 136 


0. 00006 




mm £ nit 


A045B09 

(SEQ ID NO: 11 

SEQ ID NO: 12) 


3 


0. 141 


0. 00007 








306 


0. 076 




mm&m - o. 036 



[0093] 



(IJfcft : TO, Wamk»»» ■ 1464) 





ADNA^r>i- 




¥*9 (g) 








A049A07 

(SEQ ID NO- 13 

SEQ ID NO: 14) 


5 


6.24 ! 


0. 0000005 






A040D06 

(SEQ ID NO: 15 

SEQ ID NO: 16) 


5 


6.4 


0. 0000002 






A048F12 
(SEQ ID NO: 5 


5 


6. 33 


0. 0000007 






SEQ ID NO: 6) 


558 


3. 56 




iSMM : 1- 78 



[0094] D^5] 



(Ittft : TO, : 1464) 





yy ADNAlirK- 




(g) 








A036A03 

(SEQ ID NO: 17 

SEQ ID NO: 18) 


5 


0. 98 


0. 00005 






A051E08 

(SEQ ID NO: 19 

SEQ ID NO: 20) 


3 


1.17 


0. 00001 






A023D09 

(SEQ ID NO: 21 

SEQ ID NO: 22) 


2 
558 


1.31 
0. 55 


0. 00009 


^mm^m : o. 30 
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[0095] [i£6] 



(Ufctt : TO, : 1464) 





^7 ADNAJ&t)t* 




3£*S> (era) 






iKSSitfc 


A030B02 

(SEO ID NO: 23 

SEQ ID NO: 24) 


5 


14.4 


0. 00005 




mttiisivfi- 


A043F04 

(SEQ ID NO: 25 

SEQ ID NO: 26) 


5 


13.5 


0. 00005 






A049E02 

(SEQ ID NO: 27 


2 


15.9 


0. 00009 




w« — 


SEQ ID NO: 28) 


557 


12.3 




MM*: 1.85 



[0096] $^^^K^^a^<D^^Offi^Sr^L, _L1E£H3#^ l«tf>f¥ffi£tTofCo 
Polymerase Chain Reaction (PCR) ^^T^fiLTcio 

[0097] &>T<Dmi>*t>9\c m&L£tiitM.m<omk. mA^ntc^/^D^Am^KH^-vtz 

[0098] TlBO^!lTii N ^Mte^^aiJ^tO^^E^^^feTfifefCo *J-fig*S 

mm^ft^^ifi^»b</J^$v^fcfe^o«t5^ig^^^^mmi-^#ffif*l.o?r 

[0099] [^7] 
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igALfc 


suited 


wmm<r> 

(cm) 








A0J0C09 

(SEQ ID NO: 27 

SEQ ID NO: 28) 


7 


61.7 


0. 001 






A011C02 

(SEQ ID NO: 31 

SEQ ID NO: 32) 


7 


62.5 


0. 0001 ' 






A010B03 

(SEQ ID NO: 33 

SEQ ID NO: 34) 


5 
84 


60.4 
58. 6 


0. 002 





[0100] [^8] 



[0101] [^9] 









^i*J (cm) 








A010C09 

(SEQ ID NO: 20 

SEQ ID NO: 30) 


7 


69 


0. 001 


BftfWAlfcRSF* 




AOl 1C02 ! 
(SEQ ID N0:31 
SEQ ID NO: 32) 


5 


71 


0. 000008 






A010B03 

(SEQ ID NO: 33 

SEQ ID NO: 34) 


5 


71 


0. 000006 






A009F06 

(SEQ ID NO* 35 

SEQ ID NO: 36) 


7 


70.6 


0. 00003 






AU09K1 1 

(SEQ ID NO: 37 

SEQ ID NO: 38) 


5 


7U.4 


0. 00003 








84 


66. 1 




^SPdM : 3. 4 


m 


















tf J JxDNAftrJ-T 




mmm<o 








A010B03 

(SEQ ID NO: 33 

SEQ ID NO: 34) 


7 


0. 032 


0. 00002 


*rtt»A?*i&S* 


»HM4& 


A008B02 

(SEQ ID NO: 39 

SEQ TD N0:40) 


7 

1 84 


0. 024 
0.018 


0. 002 


: 0. 007 
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[0102] urn m*m¥mmm\z:tt <Mmz****irtmtk 

[0103] &%kffi&mm%km.mftx*wnu mmm2 b g ©sr&^Mfcu ^hhvxim'h 
[0104] mmM<Dm&teTm<Dmyn<>tco -r^v ^*,^nmsu-oi<on!ss:io g/K^ 

bfcm. mWT, 25X>X*3 B rai§*UfCo ^0^*^1/2^ «3RbfcLB$c# 
J#jfc(Difco)8 mlSrTV— M^AtU ^bfci^^#£^£?Sii8b*: 0 5HMc£2M 
-VxmUt&s ft£rf-<Otikg&m2 x 10 6 conidia/mHtlJlSlEbfco WmWMK 

[0105] mUte&mm9 B g (Dtt^<^MPBbfcft±^^^-e^«^«r^«-ir 

pttfci^iftSriffc, swTK-e+^i-m^^o imm b*> b f 25^ ^5920 
xix+imfsimmuto 1 b im^— ^(Dm^^t^btM^m^m^x 

[0106] s^f D ffi(Dr=3^t^yjfi#<^^^o^^^^bfc„ «*pf&<©¥J8ra 

[0107] ^AifJtoW^li-oV^Tm?^. #^g#:*>^^b^>lt^/M'^nW^^ 
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^Lfc 0 £AT^©<E|fe^itfc<0135RJKtJ:oVN-r^JSr^-r o A014D120K A020E0401 
, A023F0303*5iU ? A078C0102{i>F)-M<^r^)tt>^^j (;iit^##^{£V^Fi#lS£ 
J3*Lfc(IS4)o #{£A078C0102<Dffi^<D^J£teOT*fc9. #A£*Wb<J-yif -/K7^/K 

[0108] -mm&. mmmmm<oi&mM&m&m&u^ wmnm^tKmmxs^ 
dsfls v ^sj*mK$r£&mmkvxmmi,tc 0 

[0109] *yt±i5(O^M^^ifi^ocf-e^rMtm^^4^^^ov>T{* > f&gfe&kMNffi 
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^TW-^fflWC, b?tt^>'<DJ&Efe&&rfto1t 0 ^®fe#W>#fett, Ishida et 
al 2003 (Plat Biotechnol. 20:57-66) ^t£ofc 0 ^A&Wii^O^^y^SMAlSBim 
/^TKm^^^MW^^OA^-efeSo i:UTpSB25UNpHmSrffl 

pSB25UNpHmte > Ishida et al. Nature Biotech 14:745-750, 1996(C|B^$HfcpSB25 
(Dbarjt^T-O^n^E— £ N ^WaVft^alf^i^iit- 
X., Zh\^ Nsp(7524)V§JWf|«, I-SceI§JWf9«ft:, I-CeuI1»l»&tt^b/c^ 
-CfcSo pSB25UNpHmte, pSB200tl*!1il&^n— -^fg^S&tK barit 

m¥&m8£*?~#—bL,x* b?tt^i/&%iftbi-zis&g&mmz.mm?'mA& 
-rz^b&xzzo 

[ono] j&Rimmftmm mmm «c*<Dm&bmmz.m.mx*mmu %m&28 0 
g <d^±, 35 b e *a*t£«* ( ( mmm5 0 @ mz-^mm 0 a m*) 
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o 

com] Tie <om (mo-13) -m, nmu^(Dm^iU(D^^iEm^^hxitibti 0 

m^-ov^Tl^Sbfcl08^^(D5^5^^w#^^^*n.o^TIlI^^m-t?$>ofco bfc 

[oi 12] tsbi^ nhtitcMmmm^^^n^xmmu ^mumx^^tch^ 

Tiufcf^fB-ro Tmmc^^x^m^^5^h8m^um\Hxmmu mm 
^cov^Tlssb7c 0 Tiiftft-ef±, ^^(Dmmi^t^ox, mAvtcV/j^D^A 
MK%^temfct^te\,mm^Mi-zzk^M£3riz><Dx, mAMK<Dmm 

{^OV^C Polymerase Chain Reaction (PCR^SrfflV^-CfiSUto ®T>t<£>WMte: 

[oii3] ^n^<D^£^-, l^tntmm^m^^^x^ ^(D^cti^mmmm 

h^n^Kmmm^^b^o^^m^ir^b<Dx^yy^DNAm}f 
tvxmm^o 

[0114] [^10] 
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l&teg*bfcS*g^*fe*fl33 Uo30E08 I 


2 


0.227 


0.00249 



[0115] [^11] 





3»AL-t=^V^DNA#fK 










A01IB09 


4 


0.460 
0.4A2 


4.23834E-11 
0.00011 




A01 5E08 
A027D06 
A033A09 


7 
2 
3 


0.207 
0.133 


0.00659 

0.00843 



[0116] [^12] 





^AUfc<7V^DNABrK 


fascism 








A01SEOS 


7 


O.501 


1.3083E-06 




A011B09 


2 


0.247 


0.00127 




A033A09 


3 


0.093 


0.00162 




A012H12 


2 


a279 


aoo9io 



[0117] [^13] 





^ALfc^VADNAftf* 










A011B09 


4 


0.519 


1 28323E-08 




A033A09 


3 


i. 0.129 


0.00113 




A015E08 


7 


0.460 


0.00186 



[0118] [^14] 





A019O09 




x ! 


O 


0 


O 


O 


X 








orated 


(cm) 


63 


64 


64 


87 


68 


47 






62.17 


65.75 1 




A010A11 




X 


X 


X 


X 


0 


O 


O 








(cm) 


B9 


H5 


U 


97 


97 


95 


94 


87 


90.75 


95.33 




A019D09 




X 


O 


O 


O 


O 


X 












&8 


94 


95 


94 


110 


76 

X 






92.83 


98.20 




A019O09 


im.t 1 


X 

105 


O 
118 


O 
118 


O 
116 


O 
132 


95 






114 


121 




A019A06 




I O 


O 


X 


X 


O 














0.06 


0.08 


0.05 


0.05 


0.08 








0.066 






A014A12 




X 


X 


O 


O 


X 


X 












0.02 


0.03 


0.04 


0.04 


0.02 


0.04 






i 0X132 


| 0.04 | 
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[0119] mmM7. ^UHf^V^^Va^cD^VADNA^^^U-t -^^^VADNAair 

n/^xy?ivSrfflV^T, ^^^(D^M^SrfTofCo T^K^^^lSfef*. Kotnari 
Theor Appl Genet.80:167-171,1990^^ofCo ^AppfltteSRl (Kodama et al. Plant 
Physiol 105:601-605,1994) "C&So 

[0120] mnm^t^y^mm^h^ztc^^fDMm^m^-r^tK^. *-yiF-/K7 

^^N^n^^>-»^^^GUS5t^<D^^o^^-pSB134{Cior 

^M(-it^E^^/^Jtm^^y/^DNA^>t^^1-6-i:^ s -e#rto 
[0121] ^afe^it^^j:^^^-^^^^, ^•h^n^v^^iiga^&^-e 
mi&u ^^^tf^f-, m*. us. n*i> mm. ifi±i?R 

[0122] ^$nfcl4^^C^«te^ftt^I«, 4T^MdlI^±ff -Y*' hfrWa 

^(«i^N^m^T«gu »*saift(«:jitf*2aiB. 3mw) b*M£*< 

SRi)&*NB*6*b£L7l!u ^Kte^^-e^_h(f2MK^<^ft^:^* 

<D&\,^<Dfrg>frot£o (Zr-Jr.mtfiM. P=0.00012) 
[0123] [^15] 
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0-17 cm 218 22.673* 
18- cm 14 5 23* 



[0124] T!E<D#| (^16-18) ^m*t^<OS'J^fit(0^^iE^*^*?-C«fcfc 0 
[0125] [^16] 



C1S-ftT0, ^S«©(*SC172, 3*RP.ffi^o>±S7o%ro»^i-S-3^s1-^:) 













A010C09 
A011C02 


15.7 
165 


3.02738 
0.00964 




AO09EII 


17 
12.03 


0.00463 



[0126] [^17] 



<#ftT0, #gft®tfc»172. ^K*t^<0±{±70%<D«'^{CS-5eitS) 
<3S®**®ue{*£^t;<t:»*#^t;»^T{£30%liR&$10 













A011C02 


24.3 


0.00321 




A009E1 1 


23.9 


0.00590 


*ifSi*SfelC±ft70%> 




S£**J 19.05 





[0127] [^18] 
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A011CO2 


40 


0.004BO 






sjiiS 20.74 


*32*<E^: 7.44 



[0128] mmms. T9lf K ^>* &*<D¥;J±DNA^^)-lCi*1£KZ>¥;J*DNAmfrlZ 
^-yif W^^V<D#^^|WI#^, T^tT^v^CArabidopsis thaliana) frh?/ 

^dna^ihu yy^DNA^y^y-^^L. ^(oy/^DNA^^^y-^r«^ 

$k, ±|By/^DNA^^y— t^m^tfl477^C0yVADNAif>lt^SIJ}-# 

v, ^mm, mmi&t£T9\?^>xmteWM^?mz-it, riken 

Bioresource Center) fabA^irZ>Z.bfcX%Z> 0 ten&&MMte£Tf*:<D^&,(Dm 

mu mm^w-<D\f mn^m, mm, m±M>m, mm, m&, *m 
mm. urn, mm. mn, mm, mm, m.mm^, wm&, &>xxf, mm^m^m^. 

mm^tc^i^nfrw&ttmMVotistco ^x, ^.n^^m^ib, l^ta-x 

[0129] TIEco^il (^19) MmUW<vmfeiM<Dfttt&jEMftft\z&xteit>tCo 

%kmz, ^-rtKDWt&h, mmm&mm^ttirz, mm.mm(Dmim*mL-<'h&^ 
m^tcu77&ffi<Dy%immxmmm*i.o%Tmz&&xfr<>ti 0 vtc^x. 
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[0130] [^19] 







BBS 








G009G04 


2 


4.75 


3.6597.%-OB 




H008C01 


2 


4.7 1 


6.25678E-06 




H003E08 


2 


4.54 


2.2741 7E-05 




GO0 1804 


Z 


4.33 


3.47921 E-05 






99 


1.73 





[0131] mmmg. P-x^^a^^^/ADNA^^u-tc^iT^v/ADNAtBrittcj: 

^■yif •/U7>faK='>'©tfr&-iPl^fc» n— X^^(Chloris gayana) fabt'J^DNA 

ftwtf#-, ^*f^«^, mm. m±^m, mm. m&. ^smm. um. m 
m. m&. mm. mm. mm&. &*.xf. Kistt^sruasrsr^Kij:?), sgAUfc 

[0132] TfB<E>0ll (^20) ^fl^^^ail^O^^riE^^^fcT^fefCo r<D 
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[0133] [^20] 















C045H09 


4 


3.545 


2.2G464E-09 




C043D11 


3 


3.443 


1.081 7E-07 




C042B08 


5 


2.714 


4.26802E-07 




C040G05 


4 


2.985 


5.42953E-07 




C047A12 


5 


2.836 


2.76644E-06 






109 


1.588 


SM^: 0.95196 



[0134] gj&fflia y/i-ffAa Jk<r>>f ;MMt&>C7*7V— £^£^£y^j2£JAM£&£2 

^f'/Vy^^ay^ktrnWi^ y/Vytf A(Sorghum bicolor)j6^Vi*DNA2rlp. 

«u yyj*DNAyw:/yy-£«igu r<D^v-kDNA5^:/yy-&#j&i-5^v.A 

i, Sift. UK*. 2£*B. «jK«#. *3«fct^ 

[0135] TWi^^<D^mm^^x(om^m-r(M2i) 0 rm^mx^ 



WO 2005/040374 



37 



PCT/JP2004/015743 



[0136] [^21] 







IBS 


















E003G10 


5 


3.308 


1.7166E-15 




E004G08 


5 


2.486 


1.23902E-O9 




EOO5C07 


5 


2.376 


5.1179E-09 




E005B11 


5 


2.9 


1.S3413E-08 




E048H09 


2 


4.235 


S.0472E-O8 






157 


1.48255 


0.84700 



[0137] *fc, y/V^(D^f > lt^^Ab7 v ch^n= I v'^oV ^®<E^^ft*t^©«Mfi 

^28 0 g <&^:t, 35 0 g <z) -not. ta^ft^ ( ( mmm* 0 a ^±-#^28 0 
g m*) /7) /®m&28 0 g , tiii©its, m±mn 

^> fB*f;fcft^ 5^«ctt, *r««t«©^*»ctt:^ 

[0138] TfEO0!l (^22-27) ^^0^^<©^^jE^*^fcT«a?)7Co 
ft**. GUSjt^^«^Lfch^^n3^(A188)^OT^^LfCo ^<DiEM# 
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[0139] Z.tib<Dl&gHzm-3%, y;v#M-& M'tZ'Fy^DNAmK*, hV*rV=>^K&M 
[0140] [^22] 















F001D10 


2 


0.085 


0.00335 



[0141] [^23] 

























F0O4O08 


3 


0.088 


0.C000Q 




F006B11 


1 


0.001 


0.00082 




F004B08 


2 


0.412 


0.00099 




F007A05 


2 


0.045 


D.001 14 




F0O7BO3 


3 


0.388 


0.00173 



[0142] [^24] 





^ALfcVyADNASrM" 










F002D10 


2 


0.02G 


0.00028 




F004A01 


2 


0.059 


0.00051 




F002B04 


3 


0.458 


0.00060 




F001O09 


3 


0.446 


0.00071 



[0143] [^25] 



FOO3B03 



F004A01 



F002D10 



mm 



0.000 



0.062 



0.037 



0,00002 



O.Q002Q 

aooo7i 
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[0144] [*26] 



F003803 



F003CO2 



F005D11 



F004A01 



(Wfttt) 



0.000 



0.00003 



0.325 



0.334 



0.101 



O.OOO^Q 
0.O0092 



0.001 23 



[0145] [^27] 









(ffi&fclft) 






F002A05 


3 


0.141 


0.OOZ69 




FOO7B08 


1 


0.015 


0.015t0 



[0146] mmmn . ^a-v^ha 3t£(p>y^DNA^^u— t^^ta^yy^PNABr met 

^««ifc^W#ib*WL„ /BV^c^-^h^nffifS, ^Scmffl^Wh^UTrfTflR 
, ftf:, *I*t3*^ Mfe, «&±lH5m, «Jt. «rH*fc$U HX*. 
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, J:fB^VADNA7'l'^'7y-{^*n^ti-2644f@<Dy/ADNAi(f>i-^. «JK# 

, nut, tuat^s*. *&±gm. ii, mn. *simm. nx», 

mm. mm, imm&. wm&, Mm&m*m&-rzz-k\z£<o, mx\.t^ 

m^^^ALfcyyADNA^^.^fcail^^^^^^^^m^fci-wi: 

[0147] TIE (^28) -e« % ^Mffi^OpJ^itO^^iEm^^fcT^fe/Co 
[0148] [^28] 
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Ctft ft TO. 4mtiL&$tL&ZM> 





J004A03 


K3£ 

2 


me®?** 

5.665 
6.850 


5.69519E-10 
1.08326E-07 


fmmm 


J022G12 
J022B05 
JO18E04 
I022F08 


1 

2 
2 
2 
86 


4.150 
4.240 
4.210 
1.606 


9.28268E-06 
1.14451E-05 
1 .99432E-05 

mtSLGg: : 1.01148 



[0149] mmmi 3. $U^K^^(P>yyADNA^^U- -^^ixa>y/ADNABrJt^J:o-C 
^-Uif •/K^Jtf^Ot&^I^K:* ^WKSeteria italica)a^Vi>.DNA£l£gtL 

DNABrtf <0»m££J£Ufco ^b"C. £*b£>tf>7&SC0>5*>, lo^fc«^#:<D^@{c 

<DX*%Z>, ^l^yhS^oyyADNA^^bT^bfCo 
[0150] TfEtf>0!l (^29) >^M*t^OS!j^#[(D^SrIE^*^feT«fe7to 

^^ife^mm^^#^^i.o^#<TiHi5 0 ^m^ov>T^e3fcb/cii26^ 
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&tlfc 0 
[0151] [^29] 



(tSftTO. IfSffi^SESi 126) 







S9£ 








L012CO3 


2 


5.460 


1.3433E-06 




L006H01 


2 


5.010 


4.82425E-05 




L004D12 


2 


4.855 


5.0031 8E-05 




L003H07 


2 


4.660 


0.00016 




L012D02 


2 


4.525 


0.00034 






32 


1.976 


SWISS : 1.23387 



[0152] mMMl4. ^T^X&fe<D^/J*DNA^7^)—lZi$±K&<?;J>>DNAmfriZ 
3-})~f>/V74tf=?XDM&kmm^ =¥^T^^(Panicum maximum)/J)^y/i=N 

mm. m±nm, mm. *smm, urn. mm, mm. mm, mm 

SSt$tt7TtyyADNAWf>i*(AS4(A011D07), AS8(A014E08), AS19(A010B03), 
AS20(A011C02\ AS22(A014D12\ AS27(A012D12\ AS28(A015C06X 
AS30(A016D02)) ^OV^C, ^iMIE^J^^Lfco »tS!UfciB^I*5J:tJ^<^- 
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[0153] pcRijo^t^pcRs^^v^/t^^—gg^^-^— <DgB^j«, *rn-?*u 

5' - CTGAAGGCGGGAAACGACAATCTG - 3' 

5' - AACTGCACTTCAAACAAGTGTGAC - 3' 

[0154] PCR1 izm V ^yyADNABJfJt^S W^-Y-v—^BB^J tt, 
AS4 : 5' - GATTCCGACCTCTACACGAACAAC - 3' 
AS8 : 5' - AGAAACCCTAGCCGTCACTTCCCT - 3' 
AS19 : 5' - TCAAGTCATTTCACAAAGTCGGAC - 3' 
AS20 : 5' - GCTTAGAGGTGAAAATGGTAACGG - 3' 
AS22 : 5' - TTCTGTC CTTGTTCG ATTTGTC AG - 3' 
AS27 : 5' - CCGGATTCACCGTGGTACGAAAGG - 3' 
AS28 : 5' - TTCCAATTACCAGACACTAAAGCG - 3' 
AS30 : 5' - TGGCACCAGACTTGCCCTCCAATG - 3' 

[0155] PCR3M/BV ^c^VADNAKffJt^M^T 0 ^^— ^SB^J«, 
AS4 : 5' - GTACGGCCTGGGTCACTCACTGTC - 3' 
AS8 : 5' - TC ATC ATC CTGTTATCTAG ACTCC - 3' 
AS19 : 5' - TACTTATTCCGTGAGTCGGAAGCG - 3' 
AS20 : 5' - TCCAGTGTTATGATGTTTGGGCTG - 3' 
AS22 : 5' - AACTCATCTTTAATCCCAGTTTGC - 3' 
AS27 : 5' - TAACGCCATAAACAAGTGTCACTC - 3' 
AS28 : 5' - GAACTGTGAAACTGCGAATGGCTC - 3' 
AS30 : 5* - AAATCCACACGACTCTCGGCAACG - 3' 
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[0156] AS4, AS8*5«tTJ?AS22 KoV ^Ttt, mft#^&1ffc't-Z>Zk&VimrZtZ 

#><DPCR(m8<DPCR2)hn^tc 0 ^V>fe^9^— ©ffi^Jtt, WT^ii^T^So 
AS4 : 5' - TGGGCTCCAGCAGAAACGAACCCT - 3' *3<fcTJ? 5' - 
CTTATATTTAGGAACGGAGTGAGT - 3' 

AS8 : 5' - AAGCGAAGGCACCCCTTCACAT - 3' $o£Tf 5' - 
ACGAGGAGCCCGACAAGGAGAC - 3' 

AS22 : 5' - TGAAATACCACTCATGAACTTCCG - 3' 3$£Tfi 5' - 
ATTATCTGTTGTGTCCGAAATGTG - 3' 

V^-f H^PCRt, Takara ExTaq(TAKARA*±) £fc teTakara LA Taq (TAKARA^i) £r 
ffiWC f^^tt(94 < C, 30#K). T--i;>'^(58 c C, 30#ffi|)*3«fctflMKJ£(72 , C 

[0157] PCRflfflf 09t^i" o PCR1, PCR24o £TJ?PCR3<DV >T tUCoV vOt>^ # 

fc*tR£$*Ufca»o;fco Z.tlh<Dffigkfab, pSB200{C^A$^#/V7^^=f^8(f>t^ 

[0158] m30icmA^y^TDNAm)f(D^mbMn<^m^U(Dm^^i-o 
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[0159] [^30] 





A019D09 


St*** 


X 


o 


O 


o 


o 


X 










(cm) 


63 


€4 


64 


67 


68 


47 






62.17 


85.75 


5511 « 


A010A11 




X 


X 


X 


X 


o 


O 


o 


X 




CHS 1***3 


(cm) 


89 


85 


82 


97 


97 


95 


94 


87 


90.75 


95.33 




A019D09 




X 


O 


O 


O 


O 


X 








Oil 1*^1$) 


(cm) 


88 


94 


95 


94 


110 


76 






92.83 


98.25 




A019D09 




X 


O 


O 


0 


O 


X 










(cm) 


105 


118 


118 


116 


132 


95 






T14 


121 




A019A06 




o 


o 


X 


X 


o 














0.06 


a 03 


0.05 


0.05 


0.08 








0.088 


0.074 




A014A12 




X 


X 


o 


o 


X 


X 












0.02 


0.03 


0.04 


0.04 


0.02 


0.04 






OJ032 


ao4 



[oi6o] iifl] 7 ±mm ±my±M^ii i L^2^nmMR^m^m 

Mfimmz-8omx»i%ft£fttcyv-tev—svxbv?frh. *Mm&t>>%tv, la(s P 5o 

^£l.5ml<D^^n^— :7l^U lSOOOrpmT^^jt^tf^frV^, MM^ff 
TE40^ HC^^KDNA^^^T, ag^$tl/fc^VADNA®T>i-MtI?^^n— 

M1&&\l7Xm^tz.7°7^VDNA(?v— :AS88 N AS90, AS95— AS102, 
AS104-AS106) SMgJBU ]^T<Dj$ftfrbte%RffcWi%m&l'tCo 
[0161] |r7 P 7^>KDNAij: > Jfc(D^/J±DNAmK%^tl*:tL'£trh<DX&>Z> 0 (A018D06, 
A047C01, A082B03, A082B06, A083A01, A083A02, A083H04, AO84H05, 
A088A12, A091E11, A049B03, A080C09, A088C09) 
^^KDNA 4/z 1 

lOxM /^77 (fiiJ?) 2/z 1 

Hindlll 0.5 /il 

Sad 0.5 n 1 
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RNaseA 0.1^1 

m m* i2.9 ui 

h— 5>>V 20 m1 

ZTCX'imfflRJ&lrfzM, B.mWHZ.6x&m&4n UD&T^U 6/z Vtm^X0.T% 
Ttfu— ^y/V{d«tS«^ib(100V x 1H#M) fcflfefctUt, SfclMfcTgL y/VSrEtBr 

o 

( D SB200)^<Pi^iA^ 

^0^«9^il-*tiib7t7 o ^5:KDNA(y/ADNA^f>rGOOlAO3) £fflV 
GATEWAY7^/ni?— (Invitrogen ^^yh^tttf^nr-ri— /M^oTBPSJfc (25 
— Bfe)£frV\ Proteinase K Mf 4 /V^Px.T^^KDNA^^^ 
^TfCo ^(15000rpm)^n.a^> #fb;ftfcM:2r70%:^/— /VXffifrU TElO/f 1"C 

DB3.1^^Ab, LA(Sp50Cm30) Kl^V— ^^^b-C28 < CT*3 0 Pfl^SrfTofCo 
^WLfcv'^/l^n-— ^LB(Sp50Cm30)2ml-ei^^L, ^(T/l^yjfe) ^t£o 
T^^KDNA^r^ilU, Hindlll^t^SacI^fflV^T^^^^h^WSrfrVX Sift 
^^^KOilSc^rfroTto BPSJ&^£9aatBl-HPT-aatB2^tte 
aatRl-ccdB-Cm-aatR2 Wf)f (-t^^T^^^- 1^fX^9.8kb^fel0.4kb^£^ 
frZtcfr , ^tb^^ ^UTm^^^K (G001 A03DEST) <£>jggt£rfro ( El 1 1 U 

[0162] -h|B-e^bfc^ P ^5:KG001A03DEST^fflV^-C, BPS^I^^-CLR 

S^^tf V \ MMmtk^— itfc WM&£*V7t^n— :/G001A03bar<Djg&£r 
ffofCo LRSiSt-J: , 9aatRl-ccdB-Cm-aatR2Kfr>T-fiaatBlbar-aatB2^f>T-^©^$tb 
T-<^— if-rX^i0.4kb^^9.3kb^^^t?Sfcfe,r^it^^b-CG001A03bar 
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-<T<Dia?iJ£r^T<^31 ^-t" 0 
[0163] [^31-1] 



DNA BMt j 






A029B04 


5 ' - TCG AATTTGACCATG AGAT ACAGA - 3 ' 

5 ' -AAGAAAAAAATGCTTGTGTACTGA- 3 * 
(BS^J#^- 48) 


5 ' -TCGAGCTAATTAACTAGCCAAGTG - 3 ' 

(fid^JS-^49) 
5 ' - AAGTAAC ATGAGAAAAAAAAAC AT - 3 * 

(fid?'JS+T50) 


A028C04 


5 ' - TCG ATTAAGAC AGC AGGACGGTGG - 3 ' 

<rm## si) 

5 ' -GCAAGTGCCGTTCACATGGAACCT- 3 ' 
(S?5U*^ 52) 


5 ' - TCGAGGGCGTTGCGCCCCCGATGC - 3 1 

mmmn 53) 

5 ' - CCGTCTTGAAACACGGAC CAAGGA - 3 ' 
(IB?U$^ 54) 


A048F12 


5 ' -TCGATGTAGTCCTCCTCGAGGCCG-3 ' 

0E^J#^ 55) 
5 ' -CAACAACCGAGCAATACAGTTCAA- 3 ' 
(gR#J#£f 56 ) 


5 ' - TCGAGTGGTCGGCGTCCCCCGGOC - 3 ' 

<b»u»s 57) 

5 ' - CCGGAGTTCACCATGCCCGGGGGC - 3 ' 
<SB?>J#^ 58) 


A049A01 


5 ' -TCGAACTAACGCTAACAACGTGCA- 3 ' 
59) 

5 ' -ATTTGGCGCATCTGAACACTGAAC- 3 ' 
(ga^J#^60) 


5 ' - TCGAGTGCC ATCCTCTTCTCAATG- 3 ' 

(&mmn ei) 

5 ' - GTTTTTGTTCGTTACAATGAGAAC - 3 ' 

wsm* 62) 


A046A06 


5 ' -TCGAACTACCGAGCTCCCCCTAAT-3 ' 

OEM*** 63) 
5 * -GT AGC TGAAAGGC GTAACCGTACC - 3 ' 

<&Jflf&r 64) 


5 ' -TCGAACTTGTCTTCCAATTTGCGT - 3 ' 

65) 

5 ' - AACCCCGAACTTCAATCAAGTCCC - 3 ' 

fleai#* 66) 


A045B09 


5 ' -TCGACGACGACGCGGCGAAGCCGA- 3 ' 

(jsa^j*^ 6?) 

5 ' -CCGCCGCATCCCGCCGTCCCCGCG-3 ' 

®&mn 68) 


5 ' - TCGAGGATGCCTGTGGAGTGGTGT - 3 ' 

fleam 6<o 

5 ' -CCGTGGACCGCCGCTTCGTTTCCC-3 ' 

mmm^ 70) 


A049A07 


5 ' -TCGAGCAGTCCGCCGGCAGCCGAC-3 ' 

<&&m^ 71) 

5 ' -ATTTCCCGAGCCGGGACGTGGCGG- 3 ' 

GK5U## 72) 


3 ' -TCGAACCATCTAGTAGCTGGrTCC-3 ' 

(msm** 73) 

5 ' -GCTTCAGCGCCATCCATTTTCGGG- 3 * 
74) 
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DNA»rJt 






A040D06 


5 ' -TCGACGGGTTCTGAAACCTGGGAT- 3 * 

(E^J#^75) 
5 ' - GAGCAGCCGCGCCGTCCTACCTAT - 3 ' 

(££&\&^ 76) 


5 ' -TCGAGCCCCCAACTTTCGTTCTTG - 3 ' 

mvmn 77) 

5 ' -AGCGTATATTTAAGTTGTTGCAGT- 3 ' 
7ft) 


A036A03 


5 * -TCGAAAATGACCGTCAACAAAACC- 3 ' 
79) 

5 ' - ATC AAAAAGG CATCATTTGGTGAG - 3 ' 


5 ' -TCG ATGC ATTGAGCAGAAAGGAAT - 3 ' 

(ie^j#^8i) 

5 ' -ATATTCTTCCACCAAAAAGTATCT- 3 ' 

SHL7'rH*? 0«/ 


A051B08 


5 ' -TCGATOAAGAACGTAGCGAAATGC-3 ' 

(Mtm'tj 83) 
5 ' - ATATGCTTAAACTCAGCGGGTAGT- 3 ' 


5 ' -TCGATGCGAGAGCCGAGATATCCG- 3 ' 

<s&m% ss) 

5 ' - CCCGTCGCTCCTACCGATTGAATG - 3 " 


A023D09 


5 ' - TCGACGCCATACTGATG AGCAATG - 3 ' 

<ft»W§ 87) 
5 ' - GTTGATGCTCTTCTCTGCGTCATC - 3 ' 


5 * -TCGAATGCCAGTTAAAGTGATGCC - 3 ' 

(SB?"IS^ 89) 
5 ' -CTACTGCGCCGAGCCCACGCTGAG-3 ' 

(fi?M5k^ an) 


A030B02 


5 * -TCGAAGCTTCACAGTTGATAACTT-3 ' 
5 ' -GAGGTTTCGAACCCAGGTTGTCTA- 3 * 


(ge^j#^93) 

5 ' - GGCCCTCGGGGCCGAGGCGGGAGT - 3 ' 
VHG^'JwT 94j> 


A043F04 


5 ' - TCGACCACCTTCTCAGAAGCAAAA - 3 # 
5 ' - AACATCC AACAGATTGAGAC ACTT - 3 ' 


5 ' -TCGATAGCACCATTGGGACTATAC- 3 ' 

(B4M5 97) 

5 ' -TGATTCGAACAAATTTAGGGTATT-3 ' 


A049E02 


5 ' - TC GAT T AAGACAGCAGG ACGGTGG - 3 ' 

<B»HH*99) 
5 ' -CCCGGCTCGGGAAATCTTAACCCG-3 ' 
(B2^J#^ 100) 


5 ' - TCGACCGAATCGGGTTTTCGGTCG - 3 ' 

<e*y*^ 101) 

5 ' - GGATGGCCGGGCTGCCACGCGCAC - 3 ' 
(E^J#^ 102) 


A010C09 


5 ' -TCGACCGAATCGGGTTOTCG-3 ' 

(ffi^J»^103) 
5 ' - ACCGAAAACTGTGTGCGAGC - 3 ' 

(K^i#^104) 


5 ' - TCG ATGTCGGCTCTTCCT AT - 3 * 

(RBJIJ»^105) 
5 ' -GGGCTGGATCTCAGTGGATC-3 ' 



[0165] [^31-3] 
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DNA6KM- 




^(tiffly ^-f ^/ 2 


A0I1C02 


5 ' -TCGAGTTAGGGATTTGATTG-3 ' 

(ia^J#«ll07) 
5 ' - AATTTGTAATGCTGCGATCT - 3 ' 


5 ' -TCGAAGGTGGTGTCAAATTA- 3 ' 
5 ' - GTTGTCGCTGCCACCTGATC- 3 ' 

(SG^iSf^iio) 


A010B03 


5 ' -TCGAACAGCCGACTCAGAAC- 3 ' 

(E?iJ#^-iii) 

5 " -OCCGGATCGGCCCGAGGGAC-3 ' 
(fi2^J#^112) 


5 ' - TCGAAGGATC AAAAAGCAAC - 3 ' 
5 ' - GGCTTGGCGGAATC AGCGGG - 3 ' 

(S2*'J#^ii4) 


AO09F06 


5 " -TCGAGTTTGATTCGGATTCG- 3 ' 
5 ' -GGCGGCGGCGGCTCGGCGGA-3 ' 


5 ' -TCGAATAGCCGTGCCCGCGG-3 ' 

(BHWSr°-117) 
5 ' -TCTAAGCAGCGGAAAATAAA- 3 ' j 


A009E1 1 


5 * -TCGAGTTGGAGCACGCCTGT- 3 ' 

(SE?u#*§ii9) 

5 * -GTTGTTACACACTCCTTAGC- 3 ' 

(ea^js^i20) 


5 ' -TCGAGGCGGCCGGCCGCGGC-3 ' 
5 ' -CCTATCGATCCTTTAGACCT- 3 ' 

«e^i#^i22) 


A008B02 


5 * -TCATATATTAATTCTCTCTCTCTA- 3 ' 

(SfflmFj 123) 
5 ' -TCATGATAGTCAATATGGGCCCTC- 3 ' 

(fia?y#s§ 124) 


5 ' -TCGAAGACGCGGAATGGTAGTGAA- 3 ' 

(ia^j#-^ 125) 

5 ' -GGATAGAGATATGGTATAAGAAAT- 3 ' 

(m&mn 126) 


A083G04 


5 * -TCGATGGTAGGATAGGGGCCTACC- 3 ' 

(SdM&n 127) 
5 ' -TTAAGGCCAGGAGCGCATCGCCGG- 3 ' 

(mpmn 128) 


5 ' -TCGAGTTATCATGAATCATCGGAT- 3 * 

(SH?'J#^ 129) 
5 * -GACAGCCCGCCCGGCCGCCGCCGT- 3 ' 

(BB^J#^ 130) 


AO88E02 


5 ' -TCGAGCCTCCACCAGAGTTTCCTC-3 ' 

(fi!?7IJ#*3- 131) 
5 ' - CGGCTGGTCCGCCGATCGGCTCGG - 3 * 

m&mn 132) 


5 * - TCCAGGCGTGG AGC CTGCGGCTTA - 3 ' 

(m&lm"- 133) 

5 ' - TGCAATGATCTATCCCCATCACGA- 3 ' 

(mmn 134) 


A089F12 


5 ' -TCGAGCAGTCOGCCGGCAGCCGAC - 3 ' 

(Si!?)J## 135) 
5 ' - ATTTCCCGAGCCGGGACGTGGCGG - 3 ' 

mmm^ 136) 


5 ' - TCGAACAGCCGACTCAGAACTGGT - 3 ' 

(W^ 137) 
5 ' - C TC AAG T CATTTCACAAAGTCG GA - 3 ' 

<mm^ 138) 



[oi66] mmm\2i. mm ^tr^/^NAm^mm^mK 
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xf*<D*Mmv!>zmmi,tc 0 mmtstitcmwKmAvtcVsA.DNAWrKz. wm\c 
[oi67] 2Hkmm<Dm^ nmmmmA\^xhmm±mwj:&mzhtzbirz.ttfxzz> 
^x^^t^mm^thfc^y^DNAm^mm^titco u:^ot, mmm<D&<D 

[0168] Z.<D£? \CVXm&£tltc?VJ*DNAmft<Dffl%m32iZ7Fir 0 
[0169] [^32] 



2 '^IStiS tst\j1t. , ¥ J ADNABrff 





>7V ADNAl^Tit 


1 ^ilffl- 










A009H11 
(SEQ ID NO: 37 
SEQ ID NO: 38) 












A009F06 

(SEQ ID NO: 35 

SEQ ID M):36) 












A010R03 

(SEQ TD K0:33 

SEQ ID NO: 34) 


a* 










A010C09 

(SEQ ID NO: 29 

SEQ ID NO: 30) 


A* 










A01LC02 

(SEQ 1L> WU:*J1 

SEQ ID NO: 32) 
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(i) mm^y^DUA^mmu fv-^y^f-zm^x, vjmma^-?? 

(3) i&m.mm&m, z<DT%k<Dm®zmmu ^si-iMti^w 

(4) x@o) ^^^xmm^ntcmm^ xt(2) ^vnt^a^tw^va 

(5) #^^«t«9, x@(4) xmm£tit^;j*DNAm)i<D&nttfe-u&mmm 
alt. x@(3) *3j:W4) ^jgu. &mm^<7)m^mLmz.mn±.m%LtmDZ> 
mm<D^tcmm*^x.ti?vj±DNAm}iZ. @ ^i-syv^DNA^t^b-ciiigt 

[2] mfctstvzvs^DNAmftn-y-^tK ^-^^^-^mA^sm^^ 
<Dmmx\ ikb^±T»fe6it Mmi<D^mo 

x©(2) a*. ^^mb<M^oyvA^^yyi^^f > H-^^A. mmwmmfa 

[4] ^^m^^m^co^V^^^yyADNASff^cD^A^^ £^#J#Aife, 

j&ft<D'pt£<kk—mz.^x^ ^m*v&mmz&^xmmtem*:*tcteM.'j?, 
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[7] X©(2) X*J&mfc&£tlZ>mmK X@(l) tyy^DNAOWi^nfctllJi 

[8] x©(2) xi&mm&ztizt&mK x^cd tWDNA^Mii^tifci^i 

[9] ^(C«t«9X©(5) WVADNA8ffjt^^A-r^^^ N Ig(2) -e^SCijfc&£*l, 

tmmkmcm(Dmwx&%m^miztcm<Dmmjjmo 
[io] m£i-£<9X©(5) -eyy^DNABffK-^^A-r»^^> iS(2) xmnmmth 

tcmmtmft%m<Dmxh%m^m7ttfe8<Dmm*mo 

[11] ^{CJ;«9XS(5) TyyADNA®f^^^A-r^^^> X@(2) T^Kfe^^tL 

[12] #^^i«9xm(5) t?y^DNA»f>i-«r3iAi-««[<fe*s, is(2) xi&mm&zti 
tcmmtm^mm^rxmm^ti?>m^9^mo(Dmm^mo 

[13] »#^l~12<0V^T*Xj5»lJg(0;£ftt^ 

^JtllX^^^t)5S^m^fcfei-ridS^#Sy^DNA»f>t0^3t^&o 
[14] It^l - 1 2<DV ^fr^l^* 2fc^ J:oT»ft$^y /^DNABfrJt 

[15] MM 13*fc«14<Z5^^J;oT^$tbfcy/^DNA»fJt^JIS^5li-SX 
[16] fjfsi^g 13— i5©v>^ti^^«ojbr«feltJ:9»et$tbfcDNAllr^- 0 

[n] ft^^i-ieov^T^^i^^^o^^^at^fcyy^DNA^ 

Sr^tf^o-^^^-^tf^cJ&l&S^&*-t-«xm*5«tV, *J3&0*-eif*B 
b^y/ADNA^^tf^o-^^^^-^W^SXm^tf^^^^i: 
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, m?;j*™AmK&&&irzmwtmcn<Dm®xhz. »^i7— i9©v^ 

ff^l-12(DV>i a ^ i l^^^^J;oT«$tvfcyyADNA^^JPg^ 

«?i-5X@Srg-tPDNA»f^-©^*f*feo 
|f^^l-12<Z)V^^ i l^^^j*^ioT5g^$^fcyyADNA»f>T-^M^b 

^^ % y/i,DNA^<D^JPS^0^^c{*^b#^iim&^J:5Jima^o 

— 12<7>V^i*^l^^^oT3Btfe$n7t^A^DNA Bf^Sr, *t*& 
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Op B p 

[28] m^i—i2<D^T^im<D^m^x^xm^titc.^yj^DNA mx*-?—* 

w.mmwfrh?;j>£>KA zmmu tfrse^VADNA mftzm-tz&rtmmmfc*. 
ff a n^(D^h^i:m^mx^bmmir^t^h^ m^m28<D^m 0 
[30] mMm-i2(D\^^n^iJM(D^m^x^xmtk^titcyyj>>DNA mfttt-rz 
ztfrtobtix^zmmK m&m22<Dmwxhz>, m^m29<D^m 0 



WO 2005/040374 



1/7 



PCT/JP2004/015743 



[Hi] 



HindHI 1 N otI 7 



NspV 15 



ECORV 21 



SphI 9402 
Pvul 9191 \ 
Sail 9009 \ 



Kpnl 27 
Sad 33 
ECORI 39 
SphI 51 
PstI 57 
Xbal 89 
Sail 652 
/ Xhol 752 



Pvul 8377 
PstI 8251 



PstI 7814 



Hpal 6110 




Xbal 1080 

Xbal 1435 
EcoRI 1449 
Xbal 1663 
PstI 2044 
/Sail 2050 
y yXbaI 20 56 
lf f BamHI 2062 
Smal 2066 

ECORI 2327 

PstI 2417 
Pvul 2445 



SacII 2861 

BamHI 3095 
Sail 3101 
PstI 3107 
EcoRI 3388 



Pvul 5053 



Pvul 3875 
Sail 3880 
\ PvuII 3925 
\SpeI 4011 
StuI 4046 
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[H2] 



Hindi I I 1 
'NspV 6 



I-Scol , 



iBaroHI 306 



SphI 8921 t 
Ball 8648 \ 
Sail 8528 



, Kpnl 361 
j j.PvuII 381 
J !/ SphI 437 
J \i j ;SphI 470 



/Sail 610 



^Ncol 875 
//PstI 885 



PstI 7770 



PstI 7333 




Xbal 1266 



Xbal 1498 



Ncol 1834 
Xbal 1853 



pSB25UHpHm 
9184 bp 



Xhol 2181 
-Sail 2281 



LB 



I-Ceui 



Xbal 2844 




Sail 3368 
s PvuII 3413 
Spel 3499 
Ball 3647 
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[HI3] 



■si 




yVArrM- y/zjwt y/AWrrt" *HW*fi*J 

A083GO4 A088E02 A089F12 

(SEQ 1 1) NO* 1 (SEQ TD NO=43 (SEQ ID N045 

SEQ ID NO-42) SEQ ID NO:44) SEQ [D NO:46) 

mm® wMm mxm® 
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CH15] 



20 

E 18 

o 

1 14 

I" 

46 8 
[c 6 
J* 4 
K 2 
0 



li!!! 



A010B07 A016B07 A023F03 A016D04 GUStf># tp^UfrV 



# x. m & (jrj;iJ26) 
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BEST AVAILABLE COPY 





1400 




1200 




1000 


1 


800 


1 


600 








m 


400 




200 



pSB13 A009FO A025C03 




Slim 4 5 BS&L&MMtt 

M044G07, M043C09, M042F06, M043A11, M042H08, M043B10, M044E12, 
*fRMfc, M042E11, M043A08 



# £ m m (MM26) 
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BEST AVAILABLE COPY 



CH8] 



Vector 



> M 

PCR1 



Insert (rufipogon) 



► < 

PCR2 



► < 

PCR3 



CHI9] 



PCR1 



PCR2 



AS4 ASB AS19 AS20 AS22 AS27 AS2B AS30 
A B AB AB AB AB A B AB A B 



AS4 ASS 



A B A B A B 




PCR3 

AS4 ASB AS19 AS20 AS22 AS27 AS2S AS30 
ABABABABAB AB A B A B 







If ~ 






% . _ 



A: pSB200 

B: ;#JE-r<5Bfrfr£pSB200lC$iALfc^X5K 



# x m * 0HM26) 
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crnico 



BFST AVAILABLE COfty 



i.Hill g 1 . ' . 



(M) : lkb ladder 
3l2~14l/— y : AS88, 90, 95-102, 104-106 
C : ^^^-3>hD-Jl/ 
M2 : A /Hindi 1 1 •iMXV— 



M 2 3 

■R — » — <Mi* 

_ Si 5* 



1 : G001A03 CfrUS^WM 

2 : G001A03DEST 

3 : G00lA03bar 
M : lkb ladder 



# X ffl ft (»26) 
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